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We, Revere Copper and Brass Incor- 
porated., a corporation organized and existing 
under the laws of the State of Maryland, 
United States of America, of 230 Park 
Avenue, New York, State of New York, 
United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

This invention relates to light weight high 
strength structural paneling, and in particular 
it relates to extruded aluminium panels of the 
so-called honeycomb panel type and to a sys- 
tem of extendible panels adapted to form 
larger planar structures. 

A well known type of composite structural 
panel that combines high strength with low 
weight comprises two substantially parallel 
outer sheets or skin members separated from . 
each other by a light weight center core mat 
is secured to the inner surfaces of the outer 
skins. This type of panel is frequently em- 
ployed as a structural element in aircraft, ships 
and the like where its inherent properties of 
high strength and low weight are highly desira- 
ble. Such light weight panels are customarily 
fabricated from sheets of relatively thin gauge 
metal, the two outer metal sheets or skins 
being connected by an inner core structure 
formed from the same material that is brazed 
or otherwise secured in the inner surfaces of 
the two skins. The inner core comprises a 
plurality of sheet metal elements of any con- 
venient configuration disposed substantially 
perpendicular to the outer skins, one common 
form of inner core comprising sheet metal ele- 
ments configured to resemble the hexagonal 
cells of a honeycomb — from which construc- 
tion is derived the generic term " honeycomb 
panel " that is applied to all light weight panel 
structures of the type described. 

The fabrication of a conventional honey- 
comb panel can be both difficult and expensive. 



For example, the inner core must first be fabri- 
cated and then assembled with the two outer 
skins to form the composite honeycomb struc- 
ture, and then the three parts of tie composite 
must be firmly secured or bonded together 
by a brazing or welding operation or the like. 
Problems inherent in the complicated fabricat- 
ing, assembly and bonding operations make 
it difficult to eliminate minor imperfections 
in the final product. Moreover, when a number 
of conventional honeycomb panels are being 
assembled edge to edge to form a larger struc- 
ture (such as a wall or a floor), the smooth 
and efficient joining of abutting edges of the 
panels presents many problems difficult to 
solve. 

We have now developed a new light weight 
panel of the so-called honeycomb type that 
overcomes or eliminates many of the problems 
and limitations that are inherent in honeycomb 
panels of conventional construction. In particu- 
lar, our new honeycomb panel is integrally 
formed of extruded aluminium so that the 
difficulties previously encountered in the fabri- 
cation, assembly and bonding of the composite 
panels of the prior art are completely elimi- 
nated. Moreover, our new panel is. uniquely 
designed to form a part of an extendible panel 
system that is adapted to be readily connected 
to other components to form large planar 
structures. 

Specifically, our new extendible panel sys- 
tem comprises at least one light weight extrud- 
ed alurninium panel and at least one coupling 
member connected to the panel along at least 
one longitudinal edge of the panel, the said 
extruded panel of the system comprising a 
first outer skin member, an inner core and 
a second outer skin member that is spaced 
apart from and is disposed substantially paral- 
lel to said first outer skin member. The inner 
core comprises a plurality, of longitudinally 
extending web members integrally formed with 
and extending between the two outer skins, 
the longitudinal web members being spaced 
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from one another with the longitudinal axes 
thereof substantiaUy parallel to each other 
whereby the transverse cross section of the 
panel has a generally lattice-like configuration. 

5 iAt least one longitudinal edge of the panel 
is formed with a longitudinal channel that is 
defined by the edge portions of the two outer 
skin members and the longitudinal web 
member adjacent the longitudinal edge por- 

10 tions. The coupling member of the system 
has at least two planar surfaces disposed paral- 
lel to each other and spaced apart a distance 
such that they are adapted to be inserted be- 
tween the longitudinal edge portions of the 

15 two outer skin members of the panel In this 
connection it should be noted that both longi- 
tudinal edges of the panel may be formed 
with longitudinal channels as previously de- 
scribed, or one longitudinal edge may be pro- 

20 vided with a pair of longitudinal coupling 
flange members adapted to be inserted in the 
longitudinal edge channel of an adjacent panel 
to which tie first panel is being joined. 
Our new honeycomb panel construction and 

25 the system of which it is a part will be better 
understood from the following description 
thereof taken in connection with the accom- 
panying drawing of which: 

Figure 1 is a perspective view of two of 

30 the new panels of our extendible panel system 
disposed edge to edge to form a larger struc- 
tural unit; 

Figure 2 is an end elevation of an advan- 
tageous embodiment of our new extruded pan- 
35 el showing the lattice-like configuration there- 
of; 

Figures 3, 4 and 5 are fragmentary views 
of other advantageous forms of our new panel 
showing the lattice-like configuration thereof; 
40 Figure 6 is. a fragmentary sectional view 
showing an advantageous form of coupling 
member for joining abutting longitudinal edges 
of two panels together; 
Figures 7, 8, 9 and 10 are sectional views 
45 showing other advantageous forms of coupling 
members for joining the longitudinal edges of 
two panels; 

Figure 11 is a fragmentary perspective view 
partly broken away showing a channel-shaped 
50 end member adapted to cover the exposed 
upper and lower ends of the extruded panels 
of our invention; 

Figure 12 is a plan view of a door formed 
from components of our new extendible panel 
55 system; and 

Figures 13 and 14 are fragmentary sectional 
views showing top and bottom edge closure 
members for the door of Figure 12. 

The honeycomb panel of our new extendible 
60 panel system is integrally extruded in one piece 
by conventional aluminium extrusion tech- 
. niques, a typical panel being in the order of 
7 feet in length, 1 foot in width and 1 inch 
in over-all thickness. Two such panels 10 are 
65 shown in Figure 1 of the drawing joined to- 



gether edge to edge to form a larger planar 
structure in accordance with our system, 

As shown best in Figure 2, the light weight 
extruded aluminium panel 10 comprises a first 
outer skin member 11, a second outer skin 7P 
member 12 substantially parallel to and spaced 
apart from the first outer skin member 11 
by a plurality of longitudinally extending web 
members 13 integrally formed with the two 
outer skin members in the course of the extra- 75 
sion of the panel. The longitudinal web 
members 13 are spaced apart from each other 
with the longitudinal axis of each web member 
being disposed substantially parallel to the 
longitudinal axes of the other web members 80 
13. The two substantially parallel outer skin 
member 11 and 12 and the plurality of spaced 
longitudinal web members 13 disposed there- 
between together present a unique lattice-like 
configuration when viewed from one end as 85 
clearly shown in Figure 2. The web members 
13 shown in Figure 2 have a substantially 
straight cross-section and are disposed ap- 
proximately perpendicular to the planar outer 
skin members 11 and 12. In the embodiments 90 
of our light weight panel structure shown in 
Figures 3, 4 and 5, the web members 13 have 
an X-shaped cross-section, a semi-circular 
cross-section and a sinuous or zig-zag cross- 
section, respectively. In each case, the integral- 95 
ly formed panel of our invention possesses 
an unusually high strength to weight ratio. 
The outer skin members 11 and 12 are spaced 
apart by the web members 13 so that they 
resist bending forces in a lateral direction, and 100 
the laterally spaced longitudinal web members 
13 are disposed between the two skin members 
so that they resist bending forces that would 
deform the panel longitudinally. 

At least one lonptudinal edge, and advan- 105 
tageously both longitudinal edges, of the panel 
10 is formed with a longitudinal channel 15 
defined by the adjacent edge portions of the 
two outer skin members 11 and 12 and the 
web member 13 adjacent that longitudinal HO 
edge. The longitudinal channels 15 formed 
along the longitudinal edges of the panels of 
our invention facilitate smooth and efficient 
edge to edge connecting of two adjoining pan- 
els. To effect the edge to edge juncture of H5 
two adjoining panels, a coupling member 16 
advantageously formed of extruded aluminium 
tubing is inserted into the longitudinal chan- 
nels 15 of the adjoining panels as clearly 
shown in Figure 6. The coupling member 16 120 
is formed with at least two flat or planar 
surfaces 17 that are disposed substantially par- 
allel to each other and are spaced apart a 
distance such that these surfaces of the coup- 
ling member are adapted to be inserted be- 125 
tween the inner surfaces of the adjoining longi- 
tudinal channels 15 of the two adjacent panels 
10. The juncture effected between the coupling 
member 16 and the adjoining edges of the 
two panels may be of a temporary nature in 130 
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which case the tubular coupling member 16 
is held in the longitudinal channels 15 mainly 
by frictional forces, or the juncture can be 
made permanent by welding, riveting, adhe- 
5 sively bonding or otherwise permanently secur- 
ing the coupling member 16 in place in the 
longitudinal channels 15 of the two adjoining 
panels. 

In an advantageous modification of our ex- 

10 truded panel, one longitudinal edge of the pan- 
el 10 is formed with a longitudinal channel 
15 as previously described and the other longi- 
tudinal edge erf the panel is integrally formed 
with a coupling member comprising a pair 

15 of longitudinal coupling members or flanges 
13 as clearly shown in Figure 7. The integrally 
formed flange-type coupling members 18 dis- 
posed along one of the longitudinal edges of 
one panel 10 are formed with substantially 

20 planar surfaces 17 disposed parallel to each 
other and spaced apart a distance such that 
they are adapted to be inserted into the longi- 
tudinal channel 15 of an adjoining panel 10. 
As previously mentioned, if a temporary joint 

25 that is all that is required, the two panels 
10 may be held together by the frictional 
forces existing between the inner surfaces of 
the channel member 15 and the contacting 
outer surfaces 17 of the coupling member 18. 

30 When a permanent joint between the two pan- 
els is desired, the longitudinal coupling 
members 18 can be welded or bolted or adhe- 
sively bonded or otherwise permanently se- 
cured to the inner surfaces of the longitudinal 

35 channel 15 into which they are inserted. 

The tubular coupling member 16 shown in 
Figure 6 and the integrally formed flange- 
type coupling member 18 shown in Figure 
7 are particularly useful when two or more 

40 panels are to be connected together to form 
a larger planar structure all of the panels of 
which are in the same plane. When it is desired 
to connect two panels together at a right angle, 
as for example at the corner of a room, a 

45 special right angle coupling member 19 shown 
in Figure S may be employed. The coupling 
member 19 is provided with two pairs of coup- 
ling flanges 18 similar to the integrally formed 
coupling flanges shown in Figure 7, the pair 

50 of flanges 18 at each end of the coupling 
member 19 being adapted to be inserted in 
the channels 15 formed along the longitudinal 
edge of one of the panels 10. The panels 
of our invention may also be joined together 

55 *dge to edge at angles other than 90° by 
means of specially designed angular coupling 
members such as the flange-type coupling 
member 20 shown in Figure 9 of the drawing. 
Moreover, die coupling member may be a hol- 

60 low aluminium extrusion such as the curved 
coupling member 21 shown in Figure 10. The 
coupling member 21 resembles to a certain 
extent one of the panels 10, both longitudinal 
edges of the coupling member, however, being 

65 provided with pairs of integrally formed coup- 



ling flanges 18 adapted to be' inserted into 
the longitudinal channel 15 of a panel 10. 

The combination of one of the coupling 
members, for example the coupling member 
16, with one of the panels 10 of our invention 70 
comprises an extendible panel system that may 
be combined or assembled with other compo- 
nents, for example with other panels, to form 
large planar structures of any desired size, 
the thus assembled structures conveniently 75 
forming the floors, walls and ceilings of com- 
partments and other enclosures on board ships 
and aircraft as well as in buildings erected 
on land. The panels 10 are, of course, formed 
with tubular passageways extending longitudi- 80 
nally the length of each panel, and these tubu- 
lar passageways may provide convenient ducts 
for electrical wiring and other equipment. 
When it is desired to close off the ends of 
the panels, a channel-shaped end closure 85 
member 23 of the type shown clearly in Figure 

1 1 may be applied thereto. 

As previously indicated, the panel and coup- 
ling member components of our extendible 
panel system may be assembled with other 90 
specially designed components to form a varie- 
ty of such specialized planar structures as 
doors, sliding panels, wall cabinets and the 
like. For example, the door shown in Figure 

12 comprises three extruded aluminium honey- 95 
comb panels 25, 26 and 27 joined together 
edge to edge by the coupling members 28 

in accordance with our invention, the top and 
bottom edges of the three panels being covered 
or closed by the cap members 29 and 30 100 
as shown in Figures 13 and 14 of the drawing. 
The centermost panel 26 is integrally formed 
with longitudinal channels 15 extending along 
both longitudinal edges of the panel, while 
the two outer panels 25 and 27 are each 105 
formed with only one longitudinal channel 15, 
the other longitudinal edge of each panel 25 
and 27 being integrally formed with closed 
outer edges as shown in the drawing. The 
coupling members 28 are f ormed of extruded HO 
aluminium tubing similar to the tubular coup- 
ling member 16 shown in Figure 6, and the 
end caps 29 and 30 are also advantageously 
formed of aluminium extrusions. 

The planar structures, for example, doors, 115 
walls and the like, assembled from the compo- 
nents of our extendible panel system may be 
left with a natural aluminium finish, or, if 
desired, one or both surfaces of the planar 
structure may be covered or coated with any 120 
desired finish material. For example, the alu- 
minium surface may be covered with a thin 
layer of copper or stainless steel sheet mechani- 
cally or adhesively bonded thereto, and in a 
particularly advantageous embodiment the sur- 125 
face of the aluminium is covered with a layer 
of decorative plastic material, adhesively se- 
cured thereto. 

From the foregoing description of our ex- 
truded aluminium panel it will be seen that 130 
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we have made an important contribution to 
the art to which our invention relates. 
WHAT WE CLAIM IS : — 
1. An extendible panel system capable of 

5 being assembled with other components to 
form large planar structures which comprises 
at least one light weight extruded aluminium 
panel and at least one separable coupling 
member connected to said panel along at least 

10 one longitudinal edge of said panel, said ex- 
truded aluminium panel comprising a first 
outer skin member, a second # outer skin 
member spaced apart from and disposed sub- 
stantially parallel to said first outer skin 

15 member, and a plurality of longitudinally ex- 
tending web members integrally formed with 
and extending between the two outer skin 
members, the longitudinal web members being 
spaced apart from each other with the longi- 

20 tudinal axes thereof disposed substantially par- 
allel to each other whereby the transverse cross 
section of the panel has a substantially lattice- 
like configuration, at least one edge of the 
panel being formed with a longitudinal channel 

25 defined by the edge portion of the two outer 
skin members and the longitudinal web 
member adjacent said longitudinal edge por- 
tions, said separable coupling member having 
at least two planar surfaces disposed parallel 

30 to each other and spaced apart a distance such 
that they are adapted to be inserted between 
the inner surfaces of the longitudinal channel 
defined by the edge portions of the two outer 
skin members of the panel 

35 2. The extendible panel system according 
to claim 1 in which both longitudinal edges 
of the light weight panel are formed with 
a longitudinal channel each of which is defined 
by the associated edge portions of the two 

40 outer skin members and the longitudinal web 
member adjacent said longitudinal edge por- 
tion, j. 

3. The extendible panel system according 
to claim 1 in which one longitudinal edge 

45 of the light weight panel is formed with said 
longitudinal channel and the other longitudinal 
edge is formed with a pair of longitudinal 
coupling flanges extending laterally beyond 
and parallel to the outer skin members, said 



flange members having outer surfaces spaced 50 
apart a distance such that they are adapted 
to be inserted into the longitudinal channel 
formed along one longitudinal edge of another 
light weight panel of the system. t 

4. The extendible panel system according 55 
to claim 1 in which the coupling member com- 
prises a tube having at least two planar sur- 
faces disposed parallel to each other and 
spaced apart a distance such that they are 
adapted to be inserted into the longitudinal 60 
channels formed along the adjoining edges of 

a pair of lightweight panels of the system 
being joined together. 

5. The extendible panel system according 

to claim 1 in which the coupling member com- o5 
prises an extruded aluminium shape haying 
at least two pairs of longitudinal coupling 
flanges projecting from opposite edges thereof, 
each pair of coupling flanges having planar 
outer surfaces disposed parallel to each other 70 
and spaced apart a distance such that they 
are adapted to be inserted into the longitudinal 
channel formed along one edge of a light 
weight panel of the system. 

6. The extendible panel system according 
to claim 1 in which the web members of the 
light weight panel have a substantially straight 
cross-section and are disposed substantially 
perpendicular to the skin members of the pan- ^ 

^ 7. The extendible panel system according 
to claim 1 in which each web member of 
the light weight panel has an X-shaped cross- 
section. , Off 

8. The extendible panel system according w 
to claim 1 in which each web member of 

the light weight panel has a substantially semi- 
circular cross-section, 

9. The extendible panel system according 

to claim 1 in which each web member of 90 
the light weight panel has a substantially sin- 
uous cross-section. 

■CRUIKSHANK & FAJRWEATHER, 
■Chartered Patent Agents, 
Temple Chambers, Temple Avenue, 
London, E.C.4 and 
29 St. Vincent Place, Glasgow, 
Agents for the Applicants. 
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